The pho-controlled outer membrane porin PhoE does not contain specific binding sites for phosphate or polyphosphates.
Purified PhoE-porins were reconstituted into black lipid bilayer membranes, and the selectivity and size of the reconstituted pores were determined. Addition of polyphosphates influenced the internal charge situation of the pore resulting in a shift from anion to cation selectivity. However, the pore size as judged from single channel conductances was not influenced by the addition of polyphosphates. A strong inhibition of the pore conductance only occurred when Mg2+ was also present in the aqueous phase. The inhibition of the pore function is presumably caused by the formation of a chelate between the divalent cation and the polyphosphate. Nevertheless, neither this inhibition nor the selectivity shift are specific to phosphate, because both effects can be mimicked by other polyvalent anions such as citrate. Inhibition of the PhoE pore function by polyphosphate in in vivo experiments confirmed the results of in vitro experiments that polyphosphate is only able to affect the permeability of the outer membrane toward beta-lactam antibiotics if Mg2+ is present. The outcome of the in vivo and the in vitro experiments are consistent with the assumption that the PhoE-porins do not contain a specific binding site for phosphate or polyphosphates but are anion selective because of an excess of positively charged amino acids inside or at the surface of the pore.